The shortage of pediatricians has been identified as one of the largest social problems in Japan. This study aimed to compare the assumed ideal nighttime working conditions of pediatric hospitalists in Japan with the actual current situation. By using available data on the age-related numbers of pediatricians in Japan, we described the ideal working conditions for pediatric hospitalists in Japan. The ideal situation was then compared with the existing actual working conditions. Compared with the assumed ideal condition, current pediatric hospitalists are working in many hospitals with a few colleagues. To solve the current supply-demand mismatch on medical care for children during night, an involvement of non-pediatric physicians in the medical care of children during the night is indispensable. Also, parents in Japan need to know the limitations relating to the available capacity of pediatricians, and accept that their children can be cared for adequately by non-pediatric physicians, who have been trained to provide primary medical care to children.
Introduction
The shortage of pediatricians has been identified as one of the largest social problems in Japan [1] [2] , but an effective solution has not been provided. There are ongoing frustrations from parents and pediatricians about this issue; pediatricians often claim that they are busy, and parents wish for their children to be cared for by pediatricians. In Japan, the medical insurance system guarantees the free access to healthcare. In addition, local government officials, especially mayors, provide a certain degree of free care for children as a way to ensure support from their constituents. Both of these situations have increased demand for care and highlighted issues relating to the lack of pediatricians. To secure adequate working conditions for pediatricians, the Japan Pediatric Society (JPS) has recommended that pediatricians who have engaged in overnight work, should be absent from work after overnight duties, and that hospitals who accept child patient admissions should employ at least 10 pediatricians [1] . JPS also states that children should be cared for by pediatricians [1] .
From a different point of view, it should be noted that sleep loss impairs brain function [3] . In middle-aged subjects aged 37 to 52 years, a phase shift produces a greater reduction in sleep duration and efficiency than in younger people (aged 18 to 25 years) [4] . The night work burden should be reduced for older people in order to obtain sufficient performance from them. This paper aimed to assess the ideal working conditions for Japanese pediatric hospitalists with paying special interest in their night work burden.
Materials and Methods
By using currently available recent data on the age-related numbers of pediatricians in Japan [5] , and taking into consideration acceptable overnight working conditions as well as the recommendations of JPS, we described the ideal working conditions for pediatric hospitalists in Japan. This ideal situation was then compared with the existing actual working conditions.
Results
In 2008, the Ministry of Health, Labour and Welfare (MHLW) surveyed 9308 pediatric hospitalists [5] . To summarize the available medical services during night provided by pediatric hospitalists, several assumptions were made.
The age of pediatricians involved in overnight work ranged from 24 to 59 years, the frequency of overnight work was highest in workers in their 20 s and 30 s, and then decreased gradually with age. The duties of those in their 40 s were half that of workers in their 30 s; for those in their 50 s, they were half that of workers in their 40 s.
For female pediatricians, more than half (58.4%) reported they have refused overnight duties; 63.5% had at least one child at home [2] . In Japan, female public employees are offered paid maternity leave for 6 weeks before and after delivery, which obviously affects their time to work any overnight shifts. As a result, the average frequency of overnight work for female pediatricians was assumed to be a third of the male pediatrician rate.
Further, three categories relating to the number of night shifts worked each month were created conceptually for male pediatric hospitalists aged in the 20 s and 30 s. They were 10 (classed as type10), 8 (type 8) and 6 (type 6), respectively. Type 10 means that in the hospital male pediatricians of 20 s and 30 s had a duty of 10-timenight-works in a month. Taking with former assumptions, for type 10, the monthly number of night-duty of males aged in their 40 s should be 5, those in their 50 s is 2.5; in type 8, 4 for workers in their 40 s and 2 for 50 s; in type 6, 3 for 40 s and 1.5 for 50 s.
In addition, a typical hospital with 10 pediatricians is assumed to have a similar age distribution as that of Japan in general. Therefore, a typical hospital should have 5 pediatricians in their 20 s and 30 s (3 male, 2 female), 3 in their 40 s (2 male, 1 female), 1 aged in their 50 s (male), and 1 pediatrician aged 60 or greater. Finally, we ignored the difference in working hours for weekends and holidays, and considered a month to be 30 days.
Taking the above assumptions into account, for the type 10 classification, the ideal hospital with 10 pediatricians should have 50. Table 1) .
The above assumptions were made thinking of ideal working conditions. The following calculations would partially take actual conditions into consideration. Since the number of pediatric hospitalists was 9,308 and assuming that all hospitals with pediatricians that can work night shifts have 10 pediatricians, then the number of this ideal type of hospital equates to 931 [=9308/10]. Because the total population of Japan in 2011 was 127,799,000, with a child population of 13.1% [6] , during the night, one ideal hospital should cover a total population of 137,271 [=127,519,000/931], or 17,982 children.
According to a report from pediatric department of a hospital in the central part of Tokyo, 20.5 Japanese children per 1000 children visit an emergency department in a month [7] . By ignoring the temporal inequality in the distribution of patient visits, the number of visitors to an emergency department during the night per month Table 1) .
According to the report published in 2013 [15] , among 1111 hospitals professing to take care of sick children, 26.0% has no beds for hospitalization, and 65% complained the shortage of pediatricians.
Discussion
We initially would evaluate the validity of the type 6, 8 and 10 classifications using specific assumptions. Type 6 was one weekday nighttime duty plus two weekend night duties per month; type 10 included night work every 3 days. Most pediatric hospitalists also had daytime duties, except those relating to the days after night work. According to the Japanese Nursing Association, the mean number of nights worked each month is 4.5 nights for nurses who work whole nights [16] . In relation to taxi drivers, according to the Act from the MHWL, the number of continuous 16 hour shifts is restricted to seven times per month [17] . For the type10 and type 8 classifications, this could translate to 8 to 10 continuous 24 hour periods spent at work per month. This frequency is unlikely to be acceptable, not only because of the physical and mental burden, but also from a medical safety perspective. As mentioned previously, the average number of overnight shifts worked by pediatricians each month is 3.48 [14] . Type 6 (the calculated average number of overnight shifts per one month; 3.05) may be consistent with actual night work burdens as well as ideal hospital conditions. However, interestingly, 65% of hospitals providing pediatric service complained the shortage of pediatricians. Burden especially for that during night among most current pediatric hospitalists is supposed to be hard. Some pediatric hospitalists might be working with type 8 or type10 situation.
The current calculation revealed that, under ideal conditions, 1 to 1.7 pediatricians would take care of 6.1 patients with 0.3 -0.6 new hospitalizations per night, in addition to caring for inpatients. This nighttime working situation might be acceptable to many pediatricians. Thus, the recommendations made by JPS are logical and suitable including night burden. However, we found the calculated ideal conditions established using the study assumptions, i.e. all hospitals where pediatricians are working should have 10 pediatricians, is far from the actual current situation. It is obvious that demand supply balance on child medical care especially during night is disrupted. To compare with the assumed ideal conditions, current pediatric hospitalists are working in many hospitals with a few colleagues. Such a situation fails to provide the adequate services during the night for sick children. In 2005, JPS reported that the inadequate working situation of pediatric hospitalists would be improved by increasing the number of pediatric hospitalists from 6500 to 7560 [18] , which have been accomplished, now. Something beyond expectations must be occurred. Concentration of pediatric hospitalists, which has been encouraged by JPS, might be insufficient. This should be put forward more and more, although barriers such as unequal population distribution, landform, the way of transportation, etc. exist. During the transient period until the completion of concentration of pediatric hospitalists, however, the decrease of demand on pediatricians should also be advanced. To solve this problem, two solutions could come to mind; the increase of physicians and the decrease of patients. An involvement of non-pediatric physicians in the medical care of children during the night could be the solution for the former problem, and the education for parents might be for the latter one. Many local governments in Japan have stated they will manage public hospitals so child patients can always be cared for by pediatricians. This statement reflects the JPS declaration about children receiving care from pediatricians [1] . In fact, the number of pediatricians per 100,000 child population less than 15 years old (80 per 100,000) is higher in Japan than the corresponding population in the USA (57 per 100,000) [19] . However, the current analysis showed that while this statement might be the ideal scenario, it is also unrealistic at the current situation of insufficient concentration of pediatric hospitalists. Support from non-pediatric physicians might partly contribute to the solution for the current imbalance between the availability of pediatricians and the social demands for them. Of course, improvements to the training system for non-pediatric physicians, so they can provide appropriate primary child care, should be encouraged.
In addition, public education will be indispensable for resolving the frustrations of both parents and pediatricians. Parents in Japan should know about the limitations related to the available capacity of pediatricians. They need to accept that their children can be cared for adequately by non-pediatric physicians, who have been trained to provide primary medical care to children. Public awareness programs are urgently needed to expose these realities, and to ease the current social problems relating to the apparent shortage of pediatricians. It should be noted that a movement to support pediatric hospitalists by mothers have been launched in 2007 [20] .
Conclusion
To solve the current supply-demand mismatch on medical care for children during night, an involvement of non-pediatric physicians in the medical care of children during the night is indispensable. Also, parents in Japan need to know the limitations relating to the available capacity of pediatricians, and accept that their children can be cared for adequately by non-pediatric physicians, who have been trained to provide primary medical care to children.
